Physiological electron donors to the photochemical reaction center of Rhodobacter capsulatus.
The nature and number of physiological electron donors to the photochemical reaction center of Rhodobacter capsulatus have been probed by deleting the genes for cytochromes c1 and b of the cytochrome bc1 complex, alone or in combination with deletion of the gene for cytochrome c2. Deletion of cytochrome c1 renders the organism incapable of photosynthetic growth, regardless of the presence or absence of cytochrome c2, because in the absence of the bc1 complex there is no cyclic electron transfer, nor any alternative source of electrons to rereduce the photochemically oxidized reaction center. While cytochrome c2 is capable of reducing the reaction center, there appears no alternative route for its rereduction other than the bc1 complex. The deletion of cytochromes c1 and c2 reveals previously unrecognized membrane-bound and soluble high potential c-type cytochromes, with Em7 = +312 mV and Em6.5 = +316 mV, respectively. These cytochromes do not donate electrons to the reaction center, and their roles are unknown.